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The natriuretic peptide family consists of at least three peptides: atrial natriuretic peptide (ANP), brain or Btype natriuretic peptide (BNP) and C-type natriuretic peptide (CNP). Brain natriuretic peptide was originally isolated from porcine brain (1) . Subsequently, rat BNP and human BNP were identified (2) (3) (4) (5) . Human BNP-32 is generated from the precursor of BNP consisting of 108 amino acids pro-BNP) by proteolytic cleavage. Brain natriuretic peptide is thought to be a cardiac hormone rather than a neuropeptide because high concentrations of immunoreactive (ir-) BNP were found mainly in the heart (6) (7) (8) , while concentrations of ir-BNP in the human brain are very low (9) .
Brain natriuretic peptide mRNA is expressed in the human adrenal gland (10, 11) . High concentrations of ir-BNP are present in the human adrenal gland, in particular in the adrenal medulla (11) . Plasma con¬ centrations of immunoreactive ir-BNP are elevated in patients with pheochromocytoma or primary aldosteronism (12, 13) . However, it was reported that BNP was absent in the tumor tissue of pheochromocytoma (14) . Lee et al. (11) reported the expression of BNP (22) . We reported that CNP was present in human adrenal glands, pheochromocytomas and adrenocortical adenomas (23) . In the present study, we investigated the presence of ir-BNP in tissues of human adrenal glands and adrenal tumors such as pheochro¬ mocytoma and aldosteronoma using a specific radioimmunoassay (RIA) for human Materials and methods
Tissues and extraction
The study was Sephadex G-5 0 superfine column chromatography of the tissue extract from the normal adrenal gland showed a peak in the position of BNP-32 ( Fig. 2A) . Reverse-phase HPLC of the normal adrenal gland revealed a major immunoreactive peak co-migrating with BNP-32 (Fig. 3A) . On the other hand, Sephadex G-50 superfine column chromatography of ir-BNP in the tumor tissue extracts of pheochromocytomas and aldosteronomas showed four immunoreactive peaks, one in the position of 7-BNP, one between 7-BNP and BNP-32, one in the position of BNP-32 and one in the smaller molecular weight region (Fig. 2B, 2C ). Highperformance liquid chromatography of these tumor extracts showed a peak eluting in the position of BNP-32, the other materials eluting later (Fig. 3B, 3C ).
Discussion
The present study has demonstrated the presence of high concentrations of ir-BNP in the human adrenal gland and in pheochromocytomas and adrenocortical tumors. The levels were comparable with the levels in human brain (9) and human kidney (25) 
